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Abstract: Childhood obesity is a major problem for American youth. Evidence suggests 
consumption of fruits and vegetables contributes to a healthy weight. The school 
environment and National School Lunch Program (NSLP) are fundamental in supporting 
healthy eating behaviors, including fruits and vegetables, but forcing these behaviors may 
be counterproductive. Recent research suggests that use of behavioral economic (BE) 
strategies in school nutrition settings influences students to choose healthy foods. The 
low or no cost BE strategies are simple, making them appropriate for use in schools. 
The purpose of this study, referred to as the Smarter Lunchroom Project, was to 
broaden use of BE in Oklahoma middle schools, identify factors associated with 
implementing BE principles, and examine the effects on students’ fruits and vegetables 
selections. This community-based project trained Cooperative Extension Family and 
Consumer Science Educators to recruit middle schools from their respective counties, and 
train managers on incorporating Smarter Lunchroom strategies into their lunchrooms. Of 
the 69 recruited middle schools, 32 schools agreed to participate. The 8-week 
intervention was conducted in spring 2013. Data related to school demographics, the 
school lunchroom environment, use of BE strategies, and managers’ attitudes, were 
collected using the Smarter Lunchroom Action Plan and Follow-up forms. Two sets of 
six-weeks of food production records, one from fall 2012, and one from the intervention 
period (weeks 3 through 8) were used for analysis of fruit and vegetable servings. 
Findings revealed a significant increase in the use of BE strategies. Managers’ support of 
BE was high throughout the project and varied from very supportive to supportive. There 
was a moderate, positive correlation between managers’ support and extent of BE 
strategy use. There was no increase in fruit and vegetable servings after the 
implementation of BE strategies, which may be due to timing of the project, and the 
recent implementation of the new NSLP meal pattern requirements. Use of the Diffusion 
of Innovation Theory may be useful in future efforts to further expand use of BE 
strategies in school cafeterias. Further research is needed to study the interaction of new 
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Childhood obesity is a major problem that results in significant consequences to 
American youth (Biro and Wien, 2010). Since 1980, the rate of childhood obesity has 
increased 13 percent. Currently obesity affects 17 percent of children and adolescents in 
the United States, as indicated by a body mass index (BMI) of greater than or equal to the 
95th percentile on gender and age specific growth charts (Centers for Disease Control 
[CDC], 2013a). The CDC reports that the sharp increase in childhood obesity rates is a 
public health concern, in that obese children are at risk for severe and chronic health 
problems, most of which can be prevented with diet and lifestyle changes. 
Obesity results from an imbalance of energy intake and energy expenditure 
(United States Department of Agriculture [USDA], 2010b). An example is the increased 
consumption of solid fats and added sugars that are often high in kilocalories (Biro & 
Wien, 2010). These foods often replace fruits and vegetables that are nutrient-rich, high 
in water volume and fiber content, and low in kilocalories (USDA, 2010b; Ohri-
Vachaspati, Turner, & Chaloupa, 2012). Researchers have shown a relationship between 
the consumption of fruits and vegetables and the maintenance of overall health and 
decreased risk of disease and obesity (Epstein et al, 2008; Ohri-Vachaspati, Turner, & 
Chaloupa, 2012).  
2	  
	  
The USDA (2010b) establishes the Dietary Guidelines for Americans, which 
defines a healthy diet as one filled with fruits and vegetables, low-fat dairy, lean proteins, 
and whole grain foods. While these guidelines are provided to direct individuals towards 
consuming a diet that fulfills nutrient needs while maintaining a healthy weight, many 
Americans are not following these recommendations (CDC, 2009). This is especially true 
in Oklahoma, where data suggest that between 40 and 44 percent of Oklahoma 
adolescents are consuming less than one fruit and/or one vegetable per day (CDC, 
2013b). In comparison, the recommendation for vegetables is 2.5 cups per day for girls, 
and 3 cups per day for boys, and the recommendation for fruits is 1.5 cups per day for 
both boys and girls (USDA, 2013b).  
Increased consumption of fruits and vegetables may contribute to the prevention 
and decline of childhood obesity (Epstein et al., 2008). For this to occur, it is essential 
that youth have increased opportunities to access these foods (Institute of Medicine 
[IOM], 2012). Since children spend a majority of their time in the school environment 
and eat approximately 47 percent of their calories while at school, the IOM recommends 
that schools promote the consumption of fruits and vegetables and instill healthy habits in 
children.  
Schools can achieve promoting healthy foods and habits through participation in 
the National School Lunch Program (NSLP) and School Breakfast Program (SBP). In 
response to the Healthy, Hunger-Free Kids Act of 2010, schools participating in these 
federal programs are required to serve a variety of fruits and vegetables in age-
appropriate amounts in order to be reimbursed for the meals they serve (USDA, 2013a).  
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While schools are required to serve healthy food items under the NSLP, there are 
still many barriers that hinder the promotion and consumption of fruits and vegetables. 
These include a lack of funding for health promotion programs, students’ perceived 
barriers when choosing fruits and vegetables over other types of foods, and competitive 
foods available to students in the lunchroom (Agron et al., 2010; Krolner et al., 2011; 
Guthrie et al., 2012).  
With these barriers in place, schools need to be conscious and careful in the way 
they present healthy food changes to students. Changing a student’s eating habits is not 
an easy task, but can be done with the help of behavioral economics (BE). Behavioral 
economics is based on the two principles of reactance and self-attribution, which 
describe how people react in certain situations (Just & Wansink, 2009). Just and Wansink 
describe that when people feel forced they tend to rebel, and when they choose to do 
something on their own, they are more likely to repeat that decision. Using BE strategies 
to influence what children choose in the lunchroom is a simple, cost-effective solution to 
getting children to choose these foods on their own, without being forced to do so 
(Hanks, Just, & Wansink, 2012).  
Drs. David Just and Brian Wansink of Cornell University Center for Behavioral 
Economics in Child Nutrition Programs applied these two principles and BE research to 
school nutrition settings in what is referred to as the Smarter Lunchroom Movement 
(Cornell BEN center, 2013). The Movement promotes the use of strategies, referred to as 
choice architecture, to get children to choose healthier options without children realizing 
that they are being influenced (Hanks, Just, & Wansink, 2012). Strategies that are used in 
the Smarter Lunchroom Movement can be organized into four categories; convenience, 
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variety, appeal, and verbal prompts (Hanks, Just, Smith, & Wansink, 2013). For example, 
changing the location of where fruits and vegetables are served, such as placing the salad 
bar at the front of the lunchroom, offering fruits and vegetables by the cash register, and 
slicing fruit, increase the convenience of the foods. Offering more than one option of 
fruits and vegetables will increase variety. Creatively naming vegetable dishes and 
offering a variety of colors and textures increase appeal. Verbal prompts from food-
service employees may contribute to the social norm of selecting a fruit or vegetable for a 
meal.  
Problem Statement 
The rise of childhood obesity is linked with low fruits and vegetables 
consumption, especially in school-aged youth (Nicklas & Johnson, 2004). The dietary 
trend is related, in part, to easy access to competitive foods, and limited access to fruits 
and vegetables in school nutrition settings (Guthrie et al., 2012). To date, use of BE 
principles has been limited to experimentally designed studies focusing on a specific 
strategy or a small number of strategies. Recently, Bangs (2012) conducted focus groups 
with school nutrition directors and learned the professionals felt the use of tested 
strategies, was feasible in school cafeterias. However, there has been little work done to 
study the extent to which the principles are implemented and the impact on students’ 
fruits and vegetables selections. Most of the current studies on this topic are limited in the 
number of schools participating; therefore, a wider scale study is needed to evaluate the 
effectiveness of strategies as a public health approach. Further, little is known about the 




Purpose, Objectives, and Hypotheses 
The overall purpose of this study is to evaluate community-based efforts to 
increase the extent to which the BE principles are implemented in Oklahoma middle 
school nutrition settings and the impact on students’ fruits and vegetables selections. A 
secondary goal is to assess factors that may moderate use of BE principles. Specific 
objectives include to:  
1. Compare the extent to which BE strategies are used in middle school cafeterias before 
and after implementing the Smarter Lunchroom Project.  
2. Compare middle school cafeteria managers’ support (attitudes) for the use of BE 
strategies before and after implementing the Smarter Lunchroom Project. 
3. Determine the relationship between managers’ attitudes and the change in the use of 
BE strategies from before to after implementing the Smarter Lunchroom Project.  
4. Compare middle school cafeteria environment characteristic scores before and after 
implementing the Smarter Lunchroom Project. 
5. Compare the number of fruits and vegetables servings served before and after 
implementation of the Smarter Lunchroom Project.  
6. Determine the association between the increase in fruits and vegetables servings 
served before and after implementing the Smarter Lunchroom project with change in 





1. Null: There will be no difference between the use of BE strategies before and after 
implementing the Smarter Lunchroom Project.  
Alternate: There will be a greater use of BE strategies after the implementation of the 
Smarter Lunchroom Project.  
2. Null: There will be no relationship between managers’ attitudes at the beginning of 
the project and the change in use of BE strategies.  
Alternative: Managers’ attitudes will be positively correlated with change in use of 
BE strategies.  
3. Null: There will be no changes in middle school cafeteria environment scores before 
and after implementing the Smarter Lunchroom Project.  
Alternate: Middle school cafeteria environment scores will be higher after 
implementing the Smarter Lunchroom project.  
4. Null: There will be no increase in the number of fruits and vegetables served before 
and after implementing the Smarter Lunchroom Project.  
Alternate: There will be more fruits and vegetables served after the implementation of 
the Smarter Lunchroom Project.  
5. Null: There will be no relationship in the increase in number of fruits and vegetables 
servings before and after implementing the Smarter Lunchroom project with changes 
in 1) cafeteria managers’ support for the use of BE strategies, and 2) the school 
cafeteria environment.  
Alternative: There will be a positive correlation between the increase in the number 
of fruits and vegetables servings after implementing the Smarter Lunchroom with 
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changes in 1) cafeteria managers’ support for the use of BE strategies, and 2) the 
school cafeteria environment.  
Assumptions & Limitations 
 It is assumed that the school lunchroom managers at the sites used in this study 
filled out the food production records correctly as required by the USDA. It is assumed 
that the training provided by the Oklahoma State Extension Educators to school 
lunchroom managers and/or directors on how to implement Smarter Lunchroom 
strategies, was thorough and accurate. Schools that chose to participate in the project 
were assumed to implement strategies for the entirety of the intervention (8 weeks).  
 Limitations included a smaller than expected sample size which could limit the 
ability to measure significant changes. Some schools having less success over others may 
limit the ability to identify those schools with significant improvements in students’ fruits 
and vegetables choices. Managers who did not accurately complete the food production 
records may have limited the reliability of the data. However, previous work has shown 
that these documents are useful in measuring change in students’ fruits and vegetables 
choices (Bangs, 2012).  
Definition of Terms 
Body Mass Index (BMI): A reliable indicator of body fatness for most people calculated 
by dividing a person’s weight (kg) by height (meters squared). It is used to screen 
for weight categories that may lead to health problems (CDC, 2011).  
Childhood Obesity: Children and adolescents ages 2-19 with a BMI at or above the 95th 
percentile on age and gender specific growth charts (CDC, 2011).  
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Childhood Overweight: Children and adolescents ages 2 to 19 years who have a BMI at 
or above the 85th percentile and below the 95th percentile on age and gender 
specific growth charts (CDC, 2011). 
Competitive Foods: Any foods or beverages sold in competition to the federally 
reimbursable meal during lunch or breakfast periods (USDA, 2012a).  
Choice Architecture: Strategies designed to nudge people toward choices that are in their 
best interests without obstructing the individual’s freedom of choice (Sugden, 
2009).  
Food Production Records: Records kept of all food served as part of a USDA 
reimbursable meal. Required information includes food items and recipes used, 
quantities prepared, portion sizes served, quantity of foods left over and number 
of meals and snacks served. The records demonstrate that meals served were in 
compliance with meal pattern requirements. They are used for nutrient analysis to 
document meals based on the age/grade appropriate nutrient standards when 
averaged for the school week (USDA, 2012c).  
Free Meal: A meal served to students in households where the income is at or below 130 
percent of the poverty level. The meal is served by a school district participating 
in the National School Lunch Program and/or School Breakfast Program (USDA, 
2012b).  
Healthy, Hunger-Free Kids Act 2010: Federal law requiring the USDA to establish 
nutritional standards for federal school nutrition programs based on up-to-date 
scientific evidence (USDA, 2013a).  
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Libertarian Paternalism: Change to policies that rely on behavioral cues so as to not 
infringe upon individual liberties (Hanks, Just, & Wansink, 2012). 
National School Lunch Program (NSLP): Federally reimbursed meal program offered in 
the United States in public and non-profit private schools. It provides nutritionally 
balanced low-cost or free lunches to more than 31 million children each school 
day (USDA, 2012a).  
Offer vs. Serve: A provision allowing students to decline some of the food offered in a 
USDA reimbursable meal at lunch or breakfast as long as they select the 
minimum number of food components. The purpose of the provision is to reduce 
plate waste (USDA, 2013b).  
Reactance: The principle of what happens when people rebel as a reaction to feeling 
coerced into doing something (Just & Wansink, 2009).  
Reduced-Price Meal: A meal served to students residing in households with incomes 
between 130 percent to 185 percent of the poverty level. The maximum charge for 
a reduced price meal is 40 cents for lunch and 30 cents for breakfast. The meal is 
served by school districts participating in the National School Lunch Program 
and/or School Breakfast Program (USDA, 2013c).   
Reimbursable Meal: A school meal that meets the specific nutrient requirements of the 
United  States Department of Agriculture Child Nutrition Program (USDA, 
2012a). 
Self-attribution: Individuals, who make their own decision, without being coerced, are 






REVIEW OF THE LITERATURE 
Background 
Obesity affects 17 percent or about 12.5 million children and adolescents in 
America (CDC, 2013a). In the last thirty years, obesity rates have tripled for children 
ages 2-5 years old, as well as for adolescents ages 12-19 years old, from 6.5 percent in 
1980 to 19.6 percent in 2008, and they have quadrupled for children ages 6-11 years old 
from 5 percent to 18 percent (Bleich, Ku, & Wang, 2011). Obesity is described in 
children and adolescents as a BMI (kg/m2) of greater than or equal to the 95th percentile 
on gender specific BMI-for-age growth charts (CDC, 2013a).  
The concerns with these rising obesity rates in children and adolescents are the 
increased health problems associated with high a BMI (CDC, 2011). Biro and Wien 
(2010) present evidence that the degree of obesity tends to worsen with the transition into 
adulthood, indicating obese children are at a greater risk of being obese adults. Studies 
have shown that almost half of overweight adults were overweight as children, and an 
obese adolescent is at an increased risk of multiple co-morbidities in adulthood, which 
include chronic diseases such as diabetes and cancer, even if the obesity does not persist 
(Biro & Wien, 2010; Nicklas & Johnson, 2004). Children and adolescents who are obese 
are in danger of developing hypertension, high cholesterol, and diabetes, as well as  
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psychosocial difficulties including low self-esteem, depression, and low quality of life, 
but most of these problems can be prevented by diet and lifestyle changes (CDC, 2013a).  
Behind smoking, obesity is considered the second leading cause of preventable 
death (Biro & Wien, 2010). Contributing causes to obesity include genetic and 
environmental factors. Biro & Wien describe recent studies showing that genetics play a 
role in the storage of excess calories as fat, and that early and late infant feeding practices 
may affect adiposity later in life. However, most attention has been paid to the effect of 
environmental and behavioral factors as contributors of obesity.  
Excess fat leading to obesity develops in an individual when there is an imbalance 
of caloric input exceeding caloric output (USDA, 2010b). One factor believed to be 
associated with the obesity trend in children is excessive consumption of refined sugars 
and solid fat, and an inadequate consumption of fruits, vegetables, and whole grains 
(Nicklas & Johnson, 2004). In 1977, snacks contributed 18 percent of total energy 
consumed by children ages 6-11 years, and by 1996, the ratio increased to 24 percent 
(Biro & Wien, 2010). Other factors include physical inactivity and time spent in front of 
the screen (television, computer). Ebbeling, Pawlak, & Ludwig (2002) describe that a 
lifestyle with excessive inactivity may contribute to obesity in children. A US nationally 
representative cross-sectional study found that children with the most time spent 
watching television or who spent the least time engaging in vigorous physical activity, 
tended to be the most overweight (Andersen et al., 1998). Additionally, television 
viewing is associated with increased energy intake, contributing to weight gain 
(Ebbeling, Pawlak, & Ludwig, 2002). The imbalance of calories may be a result of 
decrease intake of low-energy dense food and increase intake of sugar-sweetened 
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beverages, in addition to lack of physical activity and an increase in sedentary activities 
such as watching television and playing video/computer games (Biro & Wien, 2010). 
Fruits and vegetables consumption has been shown to decrease the risk of many 
adult chronic diseases including cancer, heart disease, and stroke (Van Duyn & Pivonka, 
2000). Fruits and vegetables are nutrient-dense, high in water and fiber, low in 
kilocalories, and their consumption has been linked to lower BMIs (Ohri-Vachaspati, 
Turner, & Chaloupa, 2012). Epstein et al.’s (2008) study provides support that the 
consumption of fruits and vegetables over high energy-dense foods can decrease a child’s 
BMI. Epstein’s behavioral weight control study focusing on increasing fruits and 
vegetables intake and low-fat dairy products, showed a significant decrease in BMI and 
percent overweight after 2 years in children, over a diet focusing on lowering the 
consumption of high energy-dense foods. Fruits and vegetables are highlighted in the 
Dietary Guidelines for Americans 2010, as foods that help to maintain overall health and 
decrease the risk of obesity and other chronic diseases, and the Dietary Guidelines 
maintain that Americans should increase their intake of these foods (USDA, 2010b).  
The current Dietary Guidelines for Americans encourage Americans to build a 
healthy plate through its switch from the Food Pyramid model to Choose My Plate 
(USDA, 2010b). These new guidelines advise individuals to have half of their plate as 
fruits and vegetables, and to choose a variety of (red, orange, and dark-green) vegetables. 
The guidelines also suggest switching to non-fat or low-fat dairy products, to make half 
of grains whole grains, to vary protein choices and choose lean proteins. The guidelines 
suggest cutting back on food high in fat, added sugars and salt, and eating the right 
amount of calories to maintain a healthy weight.  
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While most Americans know about the dietary guidelines, many people are not 
following them. This is evident by the CDC’s State Indicator Report on Fruits and 
Vegetables, which utilizes data from the Behavioral Risk Factor Surveillance Systems for 
adult consumption and the Youth Risk Behavior Surveillance Systems for adolescent 
consumption trends (CDC, 2013b). The 2013 report reflects that only 14 percent of 
adolescents are eating the daily requirement of greater than or equal to two fruits and 
three vegetables per day. In Oklahoma, the trend is much worse. Recent data from the 
CDC State Indicator Report on Fruits and Vegetables 2013, suggests that 44.3 percent of 
adolescents report that they consumed fruit less than one time per day and 40.4 percent 
report consuming less than one vegetable per day (CDC, 2013b,). This lack of adequate 
fruits and vegetables consumption may be contributing to increased waistlines in 
America’s children (CDC, 2011). Providing more opportunities for children to eat fruits 
and vegetables may help decrease the risks many children face in regards to not getting 
proper and adequate nutrition, often associated with obesity (IOM, 2012).  
School Environment 
 Tackling the obesity problem in American children requires a multi-faceted 
approach including the individual, family, community, and broader society (IOM, 2012). 
The IOMs report Accelerating Progress in Obesity Prevention: Solving the Weight of the 
Nation (2012) suggested that a comprehensive approach to addressing the obesity 
problem in this country needs to come from transforming messages about physical 
activity and nutrition, and by creating environments that ensure that food and beverage 
options are healthy choices. The report describes school environments, food and beverage 
environments, healthcare and work environments, and physical activity environments, as 
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settings that can encourage healthy choices by developing and implementing these 
positive messages. It also suggests that implementing the Dietary Guidelines for 
Americans in schools would help to increase a child’s consumption of healthy foods to 
support a healthy weight. 
 The USDA endorses the school environment as a strategy for promoting the 
consumption of fruits and vegetables and instilling healthy eating habits in children and 
adolescents. Since children spend a majority of their time at school, and eat 
approximately 47 percent of their daily calories in the school environment, schools can 
have strong influences on improving children’s diets (Gordon et al., 2009). The Healthy, 
Hunger-Free Kids Act of 2010 (HHFKA) requires the USDA to establish nutritional 
standards for federal programs such as the NSLP and SBP, that are based on up-to-date 
scientific evidence from reports such as the IOM’s School Meals: Building Blocks for 
Healthy Children, and the 2010 Dietary Guidelines for Americans (USDA, 2013a; IOM, 
2012.) These nutrition standards were designed to help provide children with easy access 
to nutritious meals while they are away from their home (USDA, 2013a). These new 
nutrition requirements were effective July 1st, 2012 for the NSLP, and July 1st, 2013 for 
the SBP (USDA, 7 CFR 210 and 220).  
Much of the new NSLP requirements pertain to fruits and vegetables. They are 
now considered two separate components, each with increased quantity requirements 
adjusted for three specific age/grade groups. Quantities increased from ½ to ¾ cup of 
combined fruits and vegetables to ½-1 cup of fruits per day and ¾-1 cup of vegetables per 
day (USDA, 2012d).  In addition to increased quantities, a larger variety of vegetables 
(i.e., dark green, red/orange, beans/peas, starchy, and “other”) per week are required. The 
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meal pattern also includes serving fat-free (flavored or unflavored) and unflavored low-
fat milk, age/grade specific calorie ranges, a whole-grain requirement, and limits on 
calories, saturated fat and sodium (USDA, 7 CFR 210 and 220). The new guidelines are 
designed to help fight childhood obesity and childhood hunger (Marcason, 2012), and are 




Table 2.1: Final Rule Nutrition Standards in the National School Lunch and Breakfast 
Programs –Jan. 2012 (USDA 2012d).  
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The United States Census data shows that in 2011 there were 55.5 million 
children and adolescents attending school (pre-K through grade 12) in the United States 
(U.S. National Center for Education Statistics, 2011). Of these 55.5 million children, 31.6 
million participated in the NSLP (USDA, 2010a). The NSLP is operated in 101,000 
public schools at a cost of $10.5 billion (USDA, 2010a). Free lunches are available to 
students from households with incomes at or below 130 percent of the poverty level, and 
reduced-price lunches are available to students in households with incomes between 130-
185 percent of the poverty level (USDA, 2012b). In order for participating schools to 
receive reimbursement from USDA’s Food and Nutrition Service for the meals they 
serve, meals must meet certain nutrition standards (USDA, 2012b). When meal pattern 
and dietary specifications are met (see Table 2.1), schools are reimbursed based on the 
number of free, reduced- and full-price meals (i.e., breakfasts and lunches) served. The 
rate of reimbursement is dependent upon the percentage of lunches served at a free and 
reduced rate, and varies from year to year.  In school year 2012/2013 schools serving 60 
percent or less of their lunches as free or reduced price received $2.46 for a reduced price 
lunch, and $2.86 for a free lunch, whereas schools serving 60 percent or more of their 
lunches as free and reduced received $2.48 and $2.88 respectively (USDA, 7 CFR 210 
and 220, 2012b). This reimbursement rate makes it difficult to plan and serve healthy 
nutritious food under the nutrition requirements set by the USDA, since this rate does not 
cover all the costs (food, transportation, labor, etc.,) of producing a school meal (Story, 
Nanney, & Schwartz, 2009). 
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Barriers to Implementing Change  
School boards and administrators, as well as school lunchroom managers, are 
supportive of nutrition and wellness programs in their schools (Agron et al., 2010; Bangs, 
2012). However, there are multiple barriers that schools face when trying to create 
healthy school environments. The largest of these barriers seems to be funding, when it 
comes to implementing these programs (Agron et al., 2010). Argon describes that schools 
are under a lot of pressure to meet the requirements from the HHFKA and feel that they 
are hard-pressed financially to make changes. For example, the National Food Service 
Management Institute recommends a ratio of food costs to total revenue of 40 percent.  
At the current (School Year 2014) reimbursement rate of $2.99 for a free meal, funds 
available to purchase food equates to $1.19. Likewise the ratio for foodservice labor cost 
to total revenue is 50 percent, or about $1.49 per meal (Cater, Conklin, & Cross, 2005). 
As such, careful menu planning requiring low cost foods and limited preparation is 
essential.  
However beneficial school meals are to obesity prevention and reducing hunger, 
the benefits are not realized unless youth choose and eat the offered foods. Obstacles to 
choosing and eating healthful foods at schools include the presence of and constant 
exposure to unhealthy food as well as the higher price of fruits and vegetables in 
cafeterias (Krolner et al., 2011). McKinley et al. (2005) described students’ perceived 
barriers to healthy eating as taste, appearance of food, filling power, time/effort, cost, 
choice/availability, risk they may not like the food, rebellion, and body image/weight 
concerns. Junk food tends to look more appealing, taste better, take less time to eat, and 
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have a low risk. A student in the McKinley study was quoted as saying “sometimes you 
can get bad fruit but you never get bad chocolate” (McKinley et al., 2005 p. 547).   
In addition to the food provided by the NSLP, students often have access to 
competitive foods in the school nutrition environment that are consumed by 40 percent of 
public school students in a typical day (Guthrie et al., 2012). These foods and beverages 
are any foods sold in competition to the reimbursable school meal (USDA 7 CFR 210, 
2012a). Historically, regulation of these foods by USDA was limited to those served “à la 
carte” in the meal service area during the meal service period, allowing only for items not 
classified as a food of minimal nutritional value (i.e., less than 5 percent of the RDA per 
serving for eight key nutrients including calories, total fat, saturated fat, protein, calcium, 
iron, vitamins A and C) (USDA 7 CFR 210, 2012a). To address this gap, the HHFKA 
gave USDA regulatory authority over all foods provided on the school campus during the 
school day (USDA, 2013a). The interim final rule was issued on June 28, 2013 and is 
scheduled to take effect July 1, 2014. While still subject to revision, the interim final rule, 
known as Smart Snacks in Schools, requires all foods and beverages served on the school 
campus during the school day to meet nutritional values similar to those served under the 
NSLP. While the foods and beverages offered under this rule should be healthier, they 
will continue to compete with the reimbursable meal including the required fruits and 
vegetables components. 
In addition to the food service area, common points of sale for competitive foods 
include snack bars, vending machines, and school stores (Kubik et al., 2003). Because of 
easy access, competitive foods often replace fruits and vegetables in a student’s diet, 
lowering the nutritional quality and adding unnecessary calories and fat (Guthrie et al., 
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2012). While this a concern of parents, schools are often hesitant to eliminate competitive 
foods because the sales provide revenue needed to support operational food service costs 
and other school programs (Guthrie et al., 2012).  
With these new NSLP guidelines and the effort to make competitive foods 
healthier, there is a strong movement to get children to choose healthier options. 
However, small and subtle changes seem to work best on children (Just and Wansink, 
2009). There is a delicate line between nudging and forcing a child to eat something, and 
the latter comes with reactance and avoidance behaviors (Hanks, Just, Smith & Wansink, 
2013; Fisher & Birch, 1999). Therefore, schools need to be strategic in the ways in which 
they present dietary changes to children.  
Behavioral Economics  
While schools are now required to offer healthier foods in order to be reimbursed 
for the meals they serve under the NSLP, healthy food is more expensive and fewer 
students are willing to eat it (Hanks, Just, Smith & Wansink, 2013). Schools are already 
struggling with budgetary cuts so they need to increase the sales of those healthy food 
options that are within their budget (Just & Wansink, 2009). While this is not an easy 
task, there are ways to accomplish this feat with minimal cost, and in a way that will be 
subtle enough that students do not think healthy food is being forced upon them.  
When restraints are placed on food choices, there is evidence to suggest that 
people respond negatively and react by exhibiting rebellious behavior (Hanks, Just, & 
Wansink, 2012). In a study that restricted children’s snack foods, Fisher and Birch (1999) 
demonstrated that children’s food choices were directed towards the foods that were 
being taken away. The researchers concluded that restricting palatable foods often leads 
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to behaviors opposite of what is intended. While the changes made to the NSLP are a step 
in the right direction to improving dietary quality, this change will not necessarily teach 
children to make healthy choices, and forcing healthy foods to be on their trays does not 
mean that they will actually eat them (Hanks, Just, & Wansink, 2012). Because the new 
NSLP meal pattern requires students to take a fruit and/or vegetable, students may 
perceive this as paternalistic and could result in unintended consequences. To counter this 
reactance, changes are needed in the way that both healthy and less healthy foods are 
presented and marketed to students (Hanks, Just, & Wansink, 2012).  
A strategy that is appealing to both schools, in terms of budget and time, and 
students, in terms of appeal, uses the principles of BE. Just and Wansink (2009) describe 
BE as the combination of behavior models of psychology and decision models of 
economics to show how purchasing decisions are influenced by biases in memory, 
thought processes, and perception. This approach helps to identify triggers that lead to 
choosing, purchasing, and eating certain foods, and in this case, a healthier food item.  
Behavioral economics is based on two psychological principles that can help 
change target behaviors. The first is reactance. Just and Wansink (2009) describe this 
principle as what happens when people rebel as a reaction to feeling coerced into doing 
something. The second is self-attribution. When people make decisions on their own, 
without feeling pressured or coerced, they own that decision and feel good about the 
outcome, and are more likely to repeat that decision. For example, a student who is 
forced to take an apple because it is placed on the lunch tray instead of a cookie because 
the cookie is taken away from the lunchroom in an effort to get children to eat healthier, 
will feel forced, and as a result will not eat the apple and will go find the cookie 
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somewhere else (vending machine, or at home). However, if the student sees the apple 
and picks it up on her own merit, she owns that decision and feels good about it, and is 
more likely to repeat that decision again. Hanks, Just, and Wansink (2012) describe this 
phenomenon as libertarian paternalism, in that changes made in this way rely on 
behavioral cues that do not infringe upon individual liberties, but still influence a 
person’s decision. As such, “careful consideration must be given to policies designed to 
encourage healthier eating in lunchrooms so that students do not feel restricted and so 
that they eat the fruits and vegetables they place on their trays” (Hanks, Just, & Wansink, 
2012, p. 6).  
Policies and practices that promote the use of strategies consistent with libertarian 
paternalism and BE are known as choice architecture (Mancino & Guthrie, 2009). Choice 
architecture places foods and beverages in a cafeteria in such a way that influences 
students to make their own decisions in making healthier food choices and has the 
potential to change eating habits for the long term (Hanks et al., 2012). Factors related to 
BE can be manipulated at a very low cost, which is why it is so attractive for school 
lunch settings (Just and Wansink, 2009). 
Use of the choice architecture strategies in school cafeteria settings can be 
moderated by the attitudes of nutrition directors and staff. As part of a thesis research 
project, Bangs (2012) conducted focus groups with school nutrition directors from 
Oklahoma to understand their attitudes and perspective of feasibility in using BE as a 
basis for making changes to the cafeteria environment. Bangs concluded that there was an 
overall positive response in implementing interventions to the school nutrition program, 
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suggesting that positive attitudes of staff may help increase the extent of changes that can 
be made in the school. 
Smarter Lunchrooms 
Drs. David Just and Brian Wansink launched the Smarter Lunchrooms Movement 
in 2009, that is a behavioral-based program that uses choice architecture strategies to 
nudge students to make healthier choices, but yet are subtle enough that the students do 
not realize they are being influenced to choose the healthier option (Godfrey, 2012).  
Smarter Lunchroom makeovers are feasible for school nutrition programs in that 
they are easy to implement and often cost less than $50 to schools, and yield desirable 
results in getting children to choose healthier options (Hanks, Just, & Wansink, 2013). 
Hanks, Just, and Wansink did a pilot study where two cafeterias underwent Smarter 
Lunchroom makeovers and students’ consumption of fruit increased by 18 percent and 
vegetable consumption increased by 25 percent. The interventions that were used in these 
schools implemented changes in the categories of convenience, attractiveness of fruits 
and vegetables, and normativeness. Specific changes used to make lunchrooms smarter 
can be seen in Table 2.2. These types of strategies helped guide students to make healthy 
choices despite having less healthy choices available for them to pick from. Children in 
the study were 13.4 percent more likely to take a fruit and 23 percent more likely to take 
a vegetable, which shows that the Smarter Lunchroom intervention allowed children to 
make these healthy choices upon their own volition. The changes are also attractive to 
school lunchroom administrators and managers because they were low cost and took less 
than 3 hours to implement, which shows that they are easy and cost-effective to 
implement in schools.  
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Table 2.2 Intervention in the Smarter Lunchroom Makeover (Hanks, Just, & Wansink, 
2013) 
Category of Change Specific Changes 
Convenience: Improving the convenience 
of fruits and vegetables 
“Healthy convenience line” with only 
submarine sandwiches and healthier sides 
(ie, fruits and vegetables) 
Salad served in see-through containers 
Fresh fruit located next to the cash register 
100% fruit juice boxes kept in freezer next 
to ice cream 
Attractiveness: Improving the 
attractiveness of fruits and vegetables 
relative to other options 
Lunch menu posted with nice color photos 
of fruits and vegetables served  
Vegetables labeled with descriptive names 
Fresh fruit displayed in nice bowls or tiered 
stands 
Normativeness: Making the selection of 
fruits and vegetables seem normative  
“Would you like to try…?” (verbal prompt 
by cafeteria staff) 
“No veggie? How about…?” 
“You can get another side with your meal. 
How about grabbing a piece of fruit by the 
register?” 
Last chance for fruit sign displayed next to 
fruit basket at the cash register 
 
The Smarter Lunchrooms Movement is based on evidence that shows that by 
increasing variety, convenience, appeal, and the use of verbal prompts, students are more 
inclined to make healthy decisions on their own (Hanks, Just, & Wansink, 2012). Based 
on behavioral psychology, individuals who make their own decisions are much more 





It is assumed that when presented with a variety of options in a cafeteria, 
individuals tend to consume more (Kahn & Wansink, 2004). Kahn and Wansink found 
that changing the perception of variety could influence consumption. This study observed 
the structure of assortment, and found that presenting options in an organized vs. 
disorganized manner changed how much a person consumed. Kahn and Wansink 
demonstrated that increasing the variety of Jellybeans from 6 to 24 in a disorganized way 
(all flavors and colors interspersed) decreased consumption, whereas increasing variety in 
an organized way (separating colors and flavors) increased consumption.  
 Small changes to the cafeteria environment can have significant changes on 
children’s fruit consumption. Perry et al. (2004) exhibited that by increasing the 
opportunities for children to eat a variety of fruits and vegetables, increasing the 
attractiveness, and encouraging fruits and vegetables at lunch, students increased their 
consumption of fruits. Bucher et al. (2011) found that increasing the variety of vegetables 
in a selection (on a cafeteria line) can improve the meal composition with more vegetable 
consumption and less non-vegetable (starch, protein) consumption. Increasing the variety 
made it more likely that students chose more fruits and vegetables, and thus they were 
more likely to consume these foods (Kahn & Wansink, 2004).  
Appeal: 
Students can be influenced to choose fruits and vegetables in school by the 
increase of the appeal of these foods. Research suggests that giving descriptive names to 
healthy foods raises awareness and taste expectations and can increase selection of these 
foods by 28 percent (Wansink, Just, Payne, & Klinger, 2012). Wansink et al. conducted 
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two studies to look at whether giving vegetables fun and descriptive names would 
increase the selection and consumption of these foods, and to determine if these effects 
would endure over time. The first study looked at giving a fun name to carrots “X-ray 
Vision Carrots”, a simple name “The Food of the Day”, and control that was left 
unnamed, in five elementary schools where the menu was left unchanged except for the 
addition of carrots. Results from this study showed that 66 percent of the carrots with the 
fun name “X-ray Vision Carrots” were eaten in comparison to only 32 percent of the 
carrots named “Food of the Day,” and 35 percent of the unnamed carrots. In study 2, one 
elementary cafeteria changed the names of carrots, green beans, and broccoli to “X-ray 
Vision Carrots”, “Silly Dilly Green Beans”, “Power Punch Broccoli”, and “Tiny Tasty 
Tree Tops” and put the names of the dishes on cards next to the food item for two months 
to test a longitudinal effect. The control school served the same dishes but did not change 
the names. Results from study 2 indicated that the selection of these vegetables with fun 
names increased by 99.0 percent from baseline to month two of the intervention, and the 
proportion of students taking a vegetable from the control school decreased by 16.2 
percent. This study showed that by adding attractive names, broccoli selection increased 
by 109.4 percent, green beans increased by 176.9 percent and carrots by 30.2 percent. 
This study demonstrated that simply changing the name went a long way in influencing 
the selection of these healthy foods. 
Convenience:  
How convenient a food is, can influence whether or not it sells. Behavioral 
economics teaches not to restrict unhealthy foods but instead to offer the healthy food 
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options (fruits, vegetables, whole grains), in a more convenient and easy way (Hanks, 
Just, & Wansink, 2012).  
To evaluate the effectiveness of this strategy, Hanks et al. (2012) conducted a 
study that added a convenience line that only contained healthy foods (salad bar, 
sandwich bar, vegetables, fruits, yogurt, and flavored milk) to a high school cafeteria for 
8 weeks. In addition to evaluating students’ food selections, a plate waste study was also 
conducted to determine the quantity of foods consumed. This study provides evidence 
that increasing convenience of the healthy foods nudged students to select more of the 
healthy foods. Findings revealed that students reduced consumption of the less healthy 
foods available to them by 27.9 percent. The researchers suggested that no change in 
consumption of the healthy foods, as indicated by the plate waste study, may have been 
related to food preference. Hanks et al. (2012) imply that having students consume less of 
the unhealthy foods saves them calories, which over time can have a large influence on 
weight and lead to life-long preferences for healthy foods. 
With the new NSLP guidelines, students are required to take more fruits and 
vegetables, but there is concern that these may go to waste, due to children not actually 
consuming them (Wansink et al., 2013). A way to help make fruits and vegetables more 
convenient and easier for students to consume is to offer them to students pre-sliced. 
Results from a study done by Wansink et al. show that when three schools introduced a 
fruit slicer into their cafeteria, apple sales increased by 71 percent compared to three 
control schools. This study displayed similar results to a study done in 2009 by Swanson 
et al. who found that simply presenting oranges that are already sliced, increased 
consumption of oranges by four times that of the consumption of oranges that were not 
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sliced. As such, the simple low-cost strategy of slicing makes fruit such as pears and 
oranges, easier (i.e., convenient) and less messy to eat (Wansink et al., 2013).  
Verbal Prompts:  
 An easy, very cost-effective way to increase the likelihood a child will choose 
fruits and vegetables is through the use of verbal prompts by cafeteria staff. A pilot study 
done by Schwartz (2007) showed that when staff asked students at lunch if they would 
like fruit or 100 percent fruit juice, students’ selection of fruit or juice increased to over 
90 percent, compared to 60 percent when students did not receive verbal prompts. More 
importantly, the study data obtained through visual observation in both the intervention 
and control schools, demonstrated that 70 percent of students in the intervention school 
consumed the fruit serving compared to less than 40 percent of students in the control 
school. This study was consistent with findings from Perry et al. (2004) who found that 
verbal encouragement was significantly associated with the consumption of fruits and 
vegetables. 
The strategies of the Smarter Lunchroom Movement can be implemented easily 
and, based on the evidence presented above, tend to have significant results on both 
students’ selection and consumption of fruits and vegetables. The majority of changes 
that can be made in lunchrooms do not require extensive financial investment, but rather 
a “willingness to rethink and revise existing processes” (Storey et al., 2011. p. 35). 
Programs can be successful by using available resources including the staff, teachers, and 
parent volunteers (Lakkakula et al., 2011). These changes may not take a lot of effort or 




A possible contributing factor to childhood obesity may be a result of not eating 
the recommended servings of fruits and vegetables and consuming in excess, foods high 
in calories from added solid fats and sugars (USDA, 2010b). The school environment can 
serve as a primary location in addressing the obesity problem in America’s youth, since 
children spend a majority of their time and eat approximately 47 percent of their calories 
at school (IOM, 2012). Federal programs such as the NSLP and SBP are fundamental to 
helping provide adequate nutrition for students (USDA, 2013a). However, schools have 
limited time and funding to make large changes in cafeterias to offer healthy foods to 
children in ways which children will eat these foods. Studies also show that forcing 
children to choose healthy foods may have unintended consequences (Hanks, Just, & 
Wansink, 2012; Fisher & Birch, 1999). The Smarter Lunchroom Movement incorporates 
BE strategies that schools can use to make changes that are simple, inexpensive, and 
effective in getting students to choose healthy foods (Wansink et al., 2013). By increasing 
the variety, convenience, and appeal of healthy foods in school cafeterias, and through 
the use of verbal prompts, school lunchroom managers can create a positive food 









The purpose of this study was to evaluate efforts to increase the extent to which 
BE principles were implemented in Oklahoma middle school nutrition settings and the 
impact on students’ fruits and vegetables selections. A secondary goal was to assess 
factors that may moderate use of BE principles. 
Training of Cooperative Extension Family and Consumer Science Educators 
Cooperative Extension Family and Consumer Science (FCS) County Educators in 
Oklahoma were invited to attend a Smarter Lunchroom Training conducted in November 
2012, by researchers trained in use of BE in school nutrition settings. Thirty educators 
and two community partners attended the one-day training consisting of both classroom 
instruction (i.e., theory, strategies, and examples of use in food service settings) and 
applied learning (i.e, observing food service venues on the Oklahoma State University 
campus and photo documentation). Instruction also included techniques and materials for 
recruitment of schools, use of data collection forms (i.e., Action Plan and Follow-up 
forms, and Inventory of Smarter Lunchroom Practices, and food production records, 
found in Appendix A), and guidance for providing support to schools during the 
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intervention. The purpose of each document is described below under the subheading 
Measures and Data Collection.  
Recruitment and Study Sites  
Trained FCS County Extension Educators returned to their respective counties 
across the state of Oklahoma to recruit middle schools to participate in the Smarter 
Lunchroom project and study. The goal for each educator was to recruit three to four 
schools. The recruitment period was January through February 2013 followed by an eight 
week study period. Inclusion criteria consisted of serving middle school age students (i.e., 
5th through 8th grade) and the school’s participation in the NSLP. During recruitment, 
Educators made contact with school districts nutrition director/school lunchroom 
manager to describe the Smarter Lunchroom Project with the help of “Create a Smarter 
Lunchroom” recruitment flyer. Educators also scheduled a date with managers/directors 
for the school nutrition assessment. 
Tiered wooden baskets were provided to Educators to give to the schools they 
were recruiting in the spring of 2013 before the start of the intervention. Baskets were 
used as an incentive for the school to participate in the study, and as an easy way to 
increase the appeal of fruits.  
Assessment and Intervention 
During the assessment, Educators used the Action Plan and Smarter Lunchroom 
Strategies Inventory handout to help lunchroom managers assess the cafeteria 
environment and select BE strategies, as indicated on the Action Plan, that would be most 
appropriate for their cafeteria. Educators were trained to help manager’s select no more 
than three strategies. A limited number of strategies were encouraged as to not 
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overwhelm school lunchroom managers with many changes at once. During the 
assessment, a start date for the intervention was also determined. Copies of cafeteria food 
production records from October 1st-November 16th, 2012, were collected during this 
visit.  
 Schools participating in the project started implementing the Smarter Lunchroom 
strategies that were determined from the pre-assessment during a 8 week time period that 
was feasible for each school. The intervention lasted eight weeks of spring semester 
2013. Mid-project assessments were done between weeks 4-6 of the intervention to make 
sure schools felt support from Educators and so that Educators could make sure schools 
were on the right track.  
 Educators returned to schools after the intervention was complete in the spring of 
2013 for a post-assessment. Using the Smarter Lunchroom Follow-up form with 
managers, changes were tracked in the areas of the cafeteria environment, BE strategies 
used, and support for the project. Food production records from weeks 3-8 of the 
intervention were collected and sent to the researchers. The dates of these records varied 
between schools but were between the months of March-May.  
Measures and Data Collection  
The Smarter Lunchroom Action Plan consisted of five sections including schools’ 
demographic data, section 1) observation of the school cafeteria environment, section 2) 
Smarter Lunchroom action levels, section 3) list of choice architecture strategies, and 
section 5) questionnaire to assess the school cafeteria managers’ attitudes related to use 
of the strategies. (There was no section 4 due to researchers error.)  
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The Observation of the School Cafeteria Environment (Section 1) was developed 
by the Behavioral Economics in Nutrition (BEN) Center at Cornell University for use in 
the Smarter Lunchroom Movement (Cornell Center for Behavioral Economics). It 
consisted of four scales: 1) approach to lunchroom (nine items, with maximum score of 
27); 2) serving area (seven items, with maximum score of 21); 3) snack area (ten items, 
with maximum score of 30); and 4) dining area (sixteen items, with maximum score of 
48). Response options for each item were “+” for a positive impression and coded 3 for 
analysis, “n” for a neutral impression and coded 2, “-“ for a negative impression and 
coded 1, and “n/a” for not applicable and coded 0. The item scores in each scale were 
summed for a scale score and the scale scores summed to assess changes to school 
cafeteria environment. Section 1 was used to test hypotheses 3 and 5.  
The Smarter Lunchroom Level (Section 2) was adapted from a similar form 
developed by the BEN Center for use in the Smarter Lunchroom Movement to be specific 
to fruit and vegetable offerings (Cornell BEN Center, 2013). Strategies were categorized 
into four groups, 1) convenience, 2) appeal, 3) variety, and 4) verbal prompts.  For each 
group there were six action levels. Each action level was coded with A=1 and F=6, with 
higher codes reflecting a higher extent of implementation. The scores for each category 
were summed to assess the extent to which BE strategies were being implemented. This 
section was used to test hypotheses 1 and 2.  
The Create a Smarter Lunchroom (Section 3) listed the BE strategies 
demonstrated in previous studies to be most effective for increasing students’ fruits and 
vegetables selections and those most likely to be used by Oklahoma school nutrition 
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programs (Bangs, 2012). These strategies are summarized in Table 3.1. The number of 
individual strategies marked, were summed.  
The Support for a Smarter Lunchroom (Section 5) was compiled using findings 
from focus groups conducted with Oklahoma school food service directors and managers 
(Bangs, 2012) and a survey of middle school cafeteria managers (Meredith, Kennedy, & 
Hildebrand, 2013). Response options were on a four-point Likert scale where 4= 
“strongly agree” and 1 = “strongly disagree”. Responses for each item (n=12) were 
summed for an overall score of the cafeteria managers’ attitudes toward use of BE 
strategies. Section 5 was used to test hypotheses 2 and 5. 
The Follow-up Form was used to collect the same data as the Action Plan after 8 




Table 3.1 Smarter Lunchroom Practices 
Strategies Category 
Offer a fruit and vegetable bar Variety  
Verbal encouragement for fruits and vegetables Verbal prompts 
Allow unlimited amounts of fruits and 
vegetables with a reimbursable meal  
Variety 
Place vegetables as the first item on the serving 
line 
Convenience and appeal 
Offer fruits and vegetables in multiple locations Convenience and appeal 
Offer monthly taste-testing of unfamiliar fruits 
and vegetables, then incorporate into the menu 
Appeal 
Move the salad or fruits and vegetables bar to a 
convenient, high-traffic area 
Convenience 
Offer a variety of fruit and vegetable options 
each day 
Variety 
Change the default options for fruit and 
vegetable side dishes  
Non-verbal prompt 
Place fresh fruit at the cash register or point of 
service 
Convenience  
Place fresh fruit in colorful basket or bowl Appeal 
Cut up fruit and arrange by color Convenience and appeal 
Place snack foods in less convenient area in the 
cafeteria 
 
Use creative, age-appropriate names for 
vegetables on menus and sign-age 
Appeal 




School food production records were used to measure changes in students’ fruits 
and vegetables side-dish selections. Fruits and vegetables used in main dishes were not 
recorded due to variability in amounts served. Pre-intervention quantities were calculated 
from production records from October 1–November 16, 2012 (6 weeks). Post-
intervention quantities were calculated from records representing weeks 3-8 (6 weeks 
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total) of the intervention. Six weeks, beginning two weeks after the beginning of a BE 
intervention was determined by the BEN Center as a reasonable amount of time to assess 
change (Cornell BEN Center, 2013). Food production records are designed to record 
information to support that meals served have met federal meal pattern requirements. The 
information includes 1) actual number of meals served, 2) type of food served (fruit, 
green vegetable, grain, etc.,), 3) serving size, 4) amount prepared, and 5) amount left 
over. Students’ selection of fruits and vegetables were determined by calculating the 
number of 1-cup servings using the actual amount of fruits and vegetables served 
(amount prepared – amount left over). Conversions to 1-cup servings were made using 
the USDA Food Buying Guide for Child Nutrition Programs (USDA Food and Nutrition 
Service, 2008). Food production records were used to test hypotheses 4 and 5.  
Statistical Analyses  
Frequency analysis was used to describe demographic characteristics of schools.  
A paired t-test compared mean scores for 1) the extent of BE strategy use 
(hypothesis 1), 2) managers’ support for use of BE strategies (hypothesis 2), 3) changes 
in school cafeteria environment scores (hypothesis 3).  
A oneway ANOVA compared the mean number of fruit and vegetable servings 
served before and after the implementation of the Smarter Lunchroom project (hypothesis 
4).  
A Spearman’s Correlation analysis was used to determine the relationship 
between school cafeteria managers’ support (attitudes) for use of BE strategies prior to 
beginning the Smarter Lunchroom project and extent to which BE strategies were used 
(hypothesis 2).  
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Spearman Correlation analysis was planned to evaluate the relationship between 
the increase in the number of fruit and vegetable servings served before and after 
implementing the Smarter Lunchroom project with change in 1) cafeteria managers’ 
support for use of BE strategies, and 2) changes in school cafeteria environments 
(hypothesis 5). NOTE: This analysis was not conducted because there was no increase in 
fruit and vegetable servings served, and no significant change in management support 
scores, and cafeteria environment scores.  
The Smarter Lunchrooms study was reviewed and approved by the Oklahoma 
State University Institutional Review Board (Appendix B). The project was funded by 
USDA flow-through Funds awarded by Cornell University Center for Behavioral 







The purpose of the study was to examine the extent to which a community-based 
approach could increase the use of BE strategies in middle school cafeterias and the 
resulting impact on students’ fruits and vegetables selections. Of the 69 schools that were 
approached by FCS educators, 32 schools agreed to participate, and 26 submitted 
complete sets of data (i.e., Action Form, Follow-up Form, and pre and post food 
production records) within the time frame to be included in the analyses.  
Demographic Information 
A frequency analysis was conducted to describe school demographic 
characteristics (Table 4.1). The schools that submitted complete sets of data are included 
in Table 4.1. All of the schools met the inclusion criteria of participating in the NSLP and 
served students within the middle school grade group (the combination of middle school 
grade groups varied by school district). Eighty-five percent of participating schools 
reported greater than 50 percent of their students as eligible for free or reduced price 
lunches, indicating that a majority of the schools qualify as low-income schools. 
Approximately 60 percent of the schools had an enrollment of less than 300 students, 




Table 4.1 Action Plan Demographic Data 
Category  n % 





























































































































































Table 4.2 summarizes the characteristics of food service operations in the 
participating schools. A majority of the schools (94 percent) had a self-operated food 
service management system, but only about one-fourth of the schools (23 percent) 
engaged students in a nutrition advisory council. The trend for time allotted for lunch was 
20-30 minutes (78 percent of schools). The age of kitchens varied between schools, with 
approximately two-thirds (67%) being built or renovated in the last 25 years, 30 percent 
of schools reported a kitchen less than 10 years old, and only 10 percent of schools 
reported kitchens greater than 40 years old. Ninety percent of schools had 1-2 serving 
lines (50 percent and 40 percent respectively), and 72 percent had a fruit and 
vegetable/salad bar prior to beginning the Smarter Lunchroom Project. A quarter of the 
schools had a separate snack line and approximately 30 percent of schools reported 




Table 4.2 Descriptions of Food Service Operation Characteristics  
Category  n % 
Food Service Management System  
Self operated 







Has a Nutrition Advisory Council  7 23 



















































Separate Snack Line 8 25 
Fruit/Vegetable Bar 23 72 
Types of à la carte items* 
Sugar Sweetened Beverages 
100% Fruit Juice 
Milk (>12oz) 
Pastries 



















* Schools could select more than one option for à la carte items resulting in the sum of 
percentages are being > 100%. 
 
Objective 1: Extent of BE use  
The extent to which BE strategies were used in the schools that participated in the 
Smarter Lunchroom Project were compared before and after implementation of the 
project using a paired sample t-test. These comparisons were evaluated through the data 
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collected from Section 2 of the Action Plan and Follow-up forms. The t-test results 
indicated there was a significant increase overall from pre (M=10.47, SD=3.73) to post 
intervention (M=12.87, SD=4.27) in the extent to which behavioral economic strategies 
were implemented (p=0.008). When each category was looked at individually 
significance (p=0.015) was seen in the category of convenience from pre (M=2.42, 
SD=1.96) to post intervention (M=3.13, SD=2.01). These findings are summarized in 
Table 4.3. Verbal prompts were trending toward a significant difference (p=0.053).  
Table 4.3 Comparison of the Extent of BE Strategy Usage from Pre to Post Intervention  
Extent of Use 
Category 
Pre 
Mean ± SD 
Post 
Mean ± SD 
p valuea 
Over-allb 10.46 ± 3.73 12.86 ± 4.72 0.008* 
Conveniencec 2.42 ± 1.96 3.13 ± 2.01 0.015* 
Appealc 2.33 ± 1.42 2.80 ± 1.51 0.105 
Varietyc 2.71 ± 1.70 3.19 ± 1.54 0.215 
Verbal Promptsc 3.00 ± 1.29 3.58 ± 1.52 0.053 
a p<0.05 
b Max score=24 
c Max score=6 
Objectives 2 and 3: Support for Use of BE Strategies  
Middle school cafeteria managers’ support scores were compared before and after 
the implementation of the Smarter Lunchroom Project using a paired sample t-test. This 
data was acquired through Section 5 of the Action Plan and Follow-up forms. Results 
from the t-test (Table 4.4) indicate the mean score for managers’ attitudes related to use 
of BE strategies were high at the beginning of the project (M=37.7, SD=4.71), and did 
not change significantly after participation in the project (M=37.8, SD=5.31) (p=0.888). 
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Table 4.4 Comparison of Managers’ Support of BE Strategies at Pre and Post 
Intervention  
 Pre 
Mean ± SD 
Post 
Mean ± SD 
p valuea 
Attitudesb 37.7 ± 4.71 37.8 ± 5.31 0.888 
a  p<0.05 
b Max score=48 
Further review using frequency analysis revealed the support scores ranged from 
48 to 30 (compared to a maximum score of 48 and minimum of 12) prior to beginning the 
project. A Spearman’s correlation was used to determine if a relationship existed between 
managers’ attitudes prior to beginning the project and the extent of use of BE strategies at 
the end of the project. The middle school cafeteria managers’ attitudes before the 
intervention were moderately correlated to the extent of use of BE strategies after the 
intervention (rho r=.326), and neared significance at the p=0.073 level. 
Objective 4: Changes in Cafeteria Environment  
Changes to the school cafeteria environment were compared pre and post 
intervention with a paired sample t-test for each section of the cafeteria environment. 
Environment scores were measured from data collected on Section 1 of the Action Plan 
(pre) and Follow-up form (post). There was not a significant improvement in scores from 
pre intervention for any of the sections. Results are presented in Table 4.5. Overall, 
managers’ experienced a positive environment in regards to Approach to the Lunchroom, 
Serving Area, and Dining Area, and a neutral environment in regards to Snack Area 




Table 4.5 Changes in Cafeteria Environment Characteristics from Pre to Post Intervention  
Lunchroom Area Pre 
Mean ± SD 
Post 
Mean ± SD 
p valuea 
Approachb 22.16 ± 3.68 22.96 ± 3.81 0.206 
Serving Areac 18.03 ± 2.18 18.37 ± 2.35 0.388 
Snack Aread 7.09 ± 11.43 9.97 ± 13.03 0.127 
Dining Areae 37.78 ± 6.40 39.47 ± 6.06 0.160 
a p<0.05 
b Max score=27 
c Max score=21 
d Max score=30 
e Max score=48 
Objective 5: Changes in Fruit and Vegetable Servings 
The number of fruits and vegetables servings served at pre and post intervention 
was determined by the food production records provided from the schools using a 
oneway ANOVA. The results are summarized in Table 4.6. Overall, there were no 
increases in the number of fruits and vegetables servings after the intervention. There was 





Table 4.6 Comparison of Fruit and Vegetable Servings Served at Pre and Post 
Intervention  
Category  Meanb 
(cups served) 
±SD p valuea 
Total Fruit Pre 







Total Veg Pre 







Fresh Fruit Pre 







Can/Frozen Fruit Pre 







Dark Green Veg Pre 























Other Veg Pre 







Red/Orange Veg Pre 







Starchy Veg Pre 







a p <0.05 
b Numbers are expressed as average cups served per meal, per day   
Objective 6: Association Between Fruits and Vegetables, Managers’ Support, and 
Cafeteria Environment 
A correlation analysis was planned to determine if there was an association 
between the increase in fruits and vegetables servings served before and after the 
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intervention, with cafeteria managers’ support for the use of BE strategies, and changes 
in the school cafeteria environment. This objective was based on the hypothesis that fruit 
and vegetable servings would increase as a result of the intervention. However, since 
there was no significant increase in fruit and vegetable selections, managers’ attitudes or 







 A primary goal of this study was to expand the extent of use of BE in Oklahoma 
middle schools. This was achieved, as evidenced by a significant increase in scores 
reflecting the extent of BE strategies used in the schools from pre to post intervention. 
This change was driven by an increase in the strategy of convenience, as well as, a trend 
in increased use of verbal prompts. Increases in fruit and vegetable servings after the 
intervention were not observed. Previous research demonstrated that implementation of 
BE strategies did lead to an increase in students’ fruit and vegetable selection and 
consumption (Hanks, Just, Smith, & Wansink, 2013; Wansink, Just, Payne, & Klinger, 
2012). However, these studies were experimental in design, included measuring plate 
waste, were limited to a few number of schools, and narrowed their research to only 
examine a select few BE strategies. In contrast, the Oklahoma Smarter Lunchroom 
Project was a broad community-based approach that depended on the adoption of BE 
strategies by schools to be successful. In other words, researchers did not go into schools 
to train managers and lunchroom staff directly, but depended on Extension Educators to 
be reliable trainers on behalf of the Smarter Lunchroom Project. Fruits and vegetables 
servings were not directly observed but were estimated through food production records, 
which may or may not be sensitive enough to reflect actual servings. Although there 
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were no increases in fruit and vegetable servings after the implementation of the project, 
schools were using BE strategies. 
Managers’ attitudes were high before the intervention (with a mean score of 
37.7/48), demonstrating they were already supportive of the project and the use of BE 
strategies. However, attitudes varied from a strong positive to a positive range, resulting 
in a trend toward a moderate positive correlation between attitudes and the use of BE 
strategies. This positive support from the start of the project, as well as the maintenance 
of these high support scores post intervention, suggest that the managers who chose to 
participate in the study fell under the category of “early adopters” and “early majority” as 
described by the Diffusion of Innovation Theory (Rogers, 1995).  
Everett Rogers, a leading researcher in this theory, suggests that the adoption of 
an innovation, or in this case, behaviors, is a process over time and does not occur in a 
single act. Rogers (1995) also suggests that with any new innovation, there is a certain 
percent of the population that readily adopts the innovation, where others are not as 
likely. The proportion of “early adopters” to “late majority” is typically found as a 




Figure 5.1: Hypothesized Adopter Categories within a Typical Population (Rogers, 1995) 
Characteristics of people in each category are summarized in Table 5.1.  
Table 5.1 Characteristics of Categories in the Diffusion and Innovation Theory 
 (Lefebvre, n. d.) 
Innovators Early 
Adopters 
Early Majority Late Majority Laggards 
Venturesome Respect Deliberate Skeptical  Traditional  
High tolerance 
of risk 
















Cautious Keepers of the 
wisdom 
Willingness to 
travel and learn 
Resources and 
risk tolerance to 















How does this 













others – and 
they know it 







 This study represents the first attempt to promote use of the Smarter Lunchroom 
Project across the state of Oklahoma. The goal was to recruit approximately 100 schools 
to implement BE strategies, however only 69 schools were recruited. Of the recruited 
schools, 46 percent agreed to participate, and 38 percent submitted completed sets of 
food production records. Based on the Diffusion of Innovation Theory and supported by 
data collected during the project (e.g., high support scores), the managers who chose to 
participate might be described as the opinion leaders in the field, who have high tolerance 
for taking risks associated with improvement of their respective child nutrition programs.  
The theory also suggests why approximately slightly more than 50 percent of the 
schools approached to participate, refused. For example, a manager who did not want to 
participate may have had a lower tolerance for risk, perceived a lack of resources needed 
to support new strategies, and may have observed the project as too complex. While no 
data was collected directly from the schools refusing to participate, an informal post-
project survey of Cooperative Extension Educators, aimed at identifying lessons learned 
from the project, was conducted. Information gained from the Educators revealed several 
themes including complexity of the new USDA NSLP requirements and lack of resources 
(e.g., time, money and staff). Forty-eight percent of Educators reported managers 
indicating “time” as a perceived barrier in implementing the project. The themes and 
representative statements are presented in Table 5.2. Although BE strategies are generally 
easy to implement and require little or no costs (e.g., less than $50) managers not 
participating may have associated the Smarter Lunchroom Project with the new USDA 
meal patterns which are complex and require additional resources to implement (USDA, 
2012b; Just & Wansink, 2009). 
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Table 5.2 Reasons for Lunchroom Managers’ Resistance Described by Educators 
Theme Representative Quote(s) 
Managers’ felt pressure to transform lunch 
to fit new NSLP requirements and could 
not undergo another change in the 
lunchroom 
“They were all frustrated by all of the new 
requirements and did not want to do 
anything else to their plate.” 
 
“I do feel like most of the schools were not 
following the guidelines and were also 
afraid I was going to report them.”  
There was a pre-conceived notion that the 
project would take too much time to 
implement 
“Many of the schools just don’t have the 
time or man power to spend on the 
project,” 
Short of staff “They all told me the same thing-they were 
short of staff- not just one person, and 
didn’t see how they could do it and get the 
food out.” 
 
Under the previous USDA NSLP meal pattern requirements, schools were only 
required to serve a total of ¾ cup of fruits and vegetables combined for reimbursement 
(USDA, 2012d). Findings from this study illustrate that schools participating in this 
project were serving the ½ cup of fruit per day and ¾ cup of vegetables per day that are 
required under the most recent USDA NSLP meal pattern requirements, that went into 
effect in the fall of 2012 (USDA, 2012d). Since the schools were indeed serving the 
adequate amounts, which increased fruits and vegetables from the previous year by ½ 
cup, students might not have wanted to take extra, or more, fruits and vegetables. The 
new NSLP meal pattern requirements themselves are a BE strategy, in that schools now 
are serving larger quantities and more variety of fruits and vegetables with no increase in 
the cost of the meal. As such, ability to measure the effect of additional strategies may 
have been minimized.  
Another example of a BE strategy already in place before implementing the 
Smarter Lunchroom Project was the high percentage of schools (72 percent) offering 
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students a fruit and vegetable bar. Students at these schools may have been familiar with 
a variety of fruits and vegetables and therefore may not have been influenced by the BE 
strategies to take more fruits and vegetables. Availability of the fruit and vegetable bars 
further demonstrates the innovative characteristic of the schools agreeing to participate in 
the Smarter Lunchroom Project. 
Rather than the expected increase in fruit servings, the data reflects a decrease in 
overall fruit served after using BE strategies. This might be explained by the timing of the 
intervention, inventory concerns, and fruit served as an ingredient in a fruit and grain 
dessert not being included in the analyses. For example, schools were participating in the 
intervention at the end of the school year (six weeks ranging from March through the 
beginning of May), a time when best practices support depletion of inventories. To 
achieve this, schools may have changed the way they menued fruit, from plain or whole 
fruit to fruit based desserts (e.g., cobblers and crisps). The seasonality of the type of fruit 
on the menu may also have played a role, where late winter, and early spring fruits are 
different. For example, the researcher observed fruit being used in fruit and grain based 
desserts more in the spring semester.  
An alternate explanation of the decrease in fruit servings after the implementation 
of the project could be due to the BE principle of “reactance.” With the new NSLP meal 
pattern requirements, students were being required to take an increased amount of fruits 
and vegetables. Based on this principle students may have reacted to these new meal 
patterns by choosing to take less fruits and vegetables, choosing to eat something else 
that was not being “forced” upon them, and/or under “offer versus serve” students do not 
have to take all of the fruit and vegetable components of the meal, as long as they are 
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meeting the minimum requirements. Therefore, the observed decrease in fruit may be due 
to the students’ reaction of these new meal pattern requirements.  
The purpose of the cafeteria environment measure was to determine if there may 
have been factors influencing students’ participation in the school meal program, thus 
limiting exposure to the fruits and vegetables being offered. With the exception of the 
snack area, scores for each scale (i.e., approach, serving area, dining area) were high at 
the beginning of the project compared to the maximum possible. (It should be noted that 
only eight of the thirty-two schools reported having a snack bar.) At the end of the study 
period, there was no observed difference in cafeteria environment scores. This may be 
due to the beginning high scores as well as limited scale response options (i.e., positive, 
neutral, negative, N/A) and thus not very sensitive to detecting changes.  
Limitations 
The limitations of this study included a smaller than expected sample size, in 
which the findings do not reflect the whole population. This is especially true based on 
the positive cafeteria managers’ support scores. Another limitation was the use of food 
production records, in that not all managers filled them out correctly, and managers using 
different templates, etc. The use of food production records was used because it was the 
most feasible way to collect data on student fruit and vegetable servings and to detect 
change, since all schools participating in the NSLP are required to fill them out. Further, 
previous work had shown the use of food production records as being a viable tool to 
detect changes in students’ of fruits and vegetables (Bangs, 2012). Although this study 
did not see an increase in fruit and vegetable servings served after the intervention, the 
food production records did detect a change (decrease). Therefore, the use of food 
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production records supports previous work is a sensitive enough tool for detecting 
changes in fruit and vegetable servings.  
Summary 
 Research indicates use of BE strategies in school lunchrooms may nudge students 
to chose healthier foods, such as fruits and vegetables (Godfrey, 2012). The aim to use 
this community-based approach to broaden the use of BE strategies in Oklahoma middle 
school settings was achieved. Managers who participated in this study were supportive of 
the project before they began and continued their support throughout the intervention. 
While the positive attitudes toward the project may have served as a mediating factor in 
agreeing to participate, factors such as the recent implementation of the new USDA 
NSLP meal pattern and dietary specifications, and timing of the project, may have limited 
the ability to evaluate the full impact of BE on students’ fruit and vegetable selections. 
Conclusion  
 The overall purpose of the Smarter Lunchroom Project was to expand the use of 
BE strategies across the state of Oklahoma and to better understand what supports and 
prevents implementation, and how implementation affects middle-school age students’ 
fruit and vegetable selections.  
Null hypothesis 1 states that there will be no difference between the use of BE 
strategies before and after implementing the Smarter Lunchroom Project. Based on the 
finding of increased use of BE strategies, researchers reject the null hypothesis.  
 The second null hypothesis states that there will be no relationship between 
managers’ attitudes at the beginning of the project and the change in use of BE strategies. 
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Findings from this study indicate some variance in managers’ support for use BE 
strategies, ranging from strong positive to positive. There was a trend toward a moderate 
positive correlation between attitudes and use of BE strategies. As such cafeteria 
managers’ attitudes, may serve as a moderating factor in broadening the use of BE 
strategies. Researchers reject the null hypothesis.   
 Null hypothesis 3 states there will be no changes in middle school cafeteria 
environment scores before and after implementing the Smarter Lunchroom Project. The 
data shows that school cafeteria environments stayed statistically the same before and 
after implementation of the project, therefore, researchers fail to reject the null 
hypothesis.  
 Null hypothesis 4 states that there will be no increase in the number of fruits and 
vegetables served before and after implementing the Smarter Lunchroom Project. The 
findings exhibit that there was a decrease in total fruit served post intervention, as well as 
“other vegetables”. Researchers fail to reject the null hypothesis.  
 Hypothesis 5 states there will be no relationship in the increase in number of fruit 
and vegetable servings before and after implementing the Smarter Lunchroom project 
with changes in 1) cafeteria managers’ support for the use of BE strategies, and 2) the 
school cafeteria environment. This hypothesis was not statistically tested because there 
was no significant increase in fruit and vegetable servings from before the intervention to 
after the intervention, as well as no significant changes in managers’ support for the use 
of BE strategies, and changes in the school cafeteria environment.  
Implications for Future Research and Practice  
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 Further research is needed to better understand the reasons why managers and 
schools were reluctant to utilize the BE strategies. The Diffusion of Innovation Theory 
suggests that continued support of “early adopters” and “early majority” may also be 
useful in creating the social norm for using BE needed to reach the “late majority” 
(Rogers, 1995). Examples for future practice include: 1) more training for school 
lunchroom managers on how to introduce and expand Smarter Lunchroom practices; 2) 
allowing managers to have access to peer support by offering managers to get in touch 
with other managers’ who have had success implementing the Smarter Lunchroom 
Project; 3) providing managers with creative ideas for naming fruit and vegetable side 
dishes; 4) promotion of the National Extension Healthy Food Choices in Schools 
Community of Practice. Other efforts include continued advocacy for school wellness 
policies to require use of BE strategies throughout the school environment, and use of 
social media to gain support from school boards, administrators, teachers, parents, and 
community members.  
 Future research methods should include a more rigorous analysis of food 
production records to better detect changes in students’ food selection choices. For 
example, include recipes containing fruits and vegetables as an ingredient (e.g., fruit and 
grain-based desserts). In addition to investigating students’ selection of fruits and 
vegetables, plate waste studies should be included to determine if students are consuming 
the menu items. This would provide the basis for studies using BE strategies to encourage 
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